Abstract. The purpose of the mini-workshop is to bring into the same place different mathematical communities that study constructive homological algebra and are motivated by different applications (e.g., constructive algebra, symbolic computation, proof theory, algebraic topology, mathematical systems theory, D-modules, dynamical systems theory) so that they can share their results, techniques, softwares and experiences. Through the development of a unified terminology, common mathematical problems, which naturally appear when making homological algebra constructive, were discussed. (2000): Primary 03F65; Secondary 13Pxx, 16Exx, 16Sxx, 18Gxx.
Introduction by the Organisers
The mini-workshop entitled Formal Methods in Commutative Algebra: A View Toward Constructive Homological Algebra, organised by Thierry Coquand (University of Göteborg), Alban Quadrat (INRIA Sophia Antipolis) and Ihsen Yengui (University of Sfax) was held from November 8th to November 14th, 2009. This meeting was attended by 14 participants coming from England, France, Germany, Spain, Sweden and Tunisia (one participant from Morocco was not able to come due to health problems).
Homological algebra is nowadays playing a significant role in different parts of pure mathematics (e.g., algebraic topology, algebraic geometry, sheaf theory, Dmodules), mathematical physics and more surprisingly in different applied fields Oberwolfach Report 50/2009 of mathematics (e.g., mathematical systems theory, control theory, dynamical systems). This can easily be explained by the fact that homological algebra develops universal, powerful and intrinsic mathematical methods which can be applied to a large part of mathematics especially where linear systems of equations over a ring are involved. However, the methods of homological algebra generally involve large and tricky computations which cannot be easily achieved by hand and thus require the use of computers. To do that, the mathematician first needs to make them constructive at least for his particular field of interest. Generally, this is not an easy task. But the fast development of computer algebra and proof-assisted systems gives our generation the nice opportunity to develop the first efficient softwares dedicated to homological algebra and its applications.
The purpose of the mini-workshop was firstly to bring into the same place different mathematical communities that share a common interest for the development of constructive homological algebra, its implementations in computer algebra and computer-assisted proof systems as well as for its applications in different mathematical fields (e.g., constructive algebra, symbolic computation, proof theory, algebraic topology, mathematical systems theory, D-modules, dynamical systems theory) so that these communities can exchange their knowledge, experiences, results and softwares.
Secondly, all along the three lectures, a unified terminology was developped, and common mathematical problems which naturally appear when making homological algebra constructive were discussed (e.g., when can we say that a homology can be computed? what kind of algebraic conditions does it require? which kind of results and techniques of homological algebra can be made constructive, how to implement them and in which languages?).
Finally, the last goal of this mini-workshop was to federate researchers interested in the constructive aspects of homological algebra, their implementations in computer algebra and proof assistant systems and their applications in different mathematical fields. We hope that this mini-worksop will be the starting point for the development of a new community, dedicated to these issues, who will exchange on regular basis through meetings, conferences, summer schools. . . The mini-workshop was divided into three lectures on constructive algebra and constructive homological algebra:
(1) Introduction to homological algebra, M. Barakat, D. Robertz (6 hours) (2) Introduction to constructive algebra, H. Lombardi (4 hours) (3) Constructive homological algebra, F. Sergeraert (3 hours) and into five specialized talks which studied different aspects of constructive homological algebra and their applications in mathematical fields:
(1) Ring theory (Serre-Auslander-Buchsbaum theorem, coherent rings, characterization of module properties)
